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measurement instruments; and to develop a set of mental references
for metric values. The metric system of notation also is explained.
Unit 2 provides the metric terms which are used in this occupation
and gives experience with occupational measurement tasks. Unit 3
focuses on job-related metric equivalents and their relationships.
Unit 4 provides experience wlth recognizing and using metric
instrumetts and tools in occupational measurerent tasks. It also
provides exrerience in comparing metric and customary measurement
instrument it 5 is designed to give students practice in

converting omary and metric measurements, a skill considered
,useful durilly the trarsition to metric in each occupation. (HD)
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TEACHING AND LEARNING

THE METRIC SYSTEM

This metric instructional package was design'ed to meet job-related

metric measurement needs of students, To use this package students

should already know the occupational terminology, measurement

terms, and tools currently in use. These materials .were prepared with

the help of experienced yocational teachers, reviewed by experts, tested'

in classrooms ih different parts of 'the United States, and revised before

distribution.

Each of the five units of instruction contains performance objec-

Oyes, learning activities, and supporting information in the form of

text, exercises, and tables. in addition, suggested teaching techniques

are included. At the back of this package are objectivebased evaluation

items, a page of answers to the exercises and tests, a list of metric

materials needed for the activities, references, and a list of suppliers.

Classroom experiences with this instructional package suggest the

following teachinglearning strategies:

1. Let the first experiences be informal to make learning the metric

system fun.

2. Students learn better when metric units are compared to familiar

objects. Everyone should learn to "think metric," Comparing

metric units to customary units can be confusing.

3. Students will learn quickly to estimate and measure in metric units

by

1. Students should have experience with measuring activities before

getting too mtich in formationl

5. Move through the units in an order which emphasizes the sim .

plicity of the metric system (e.g length to area to volume).

6: Teach one concept at a time to avoid overwhelming students with

too Much material,

Unit 1- is a general introduction to the metric system of measure-

ment which provides informal, handson experiences, for the students.

This unit enables students to become familiar with the basic metrk

units, their symbols, and measurement instruments; and to develop a

set of mental references for metric values, The metric system of nota-

tion also is explained.

4

Unit 2 provides the metric terms which are used in this occupation

and gives experience with occupational measurement tasks.

Unit 3 focuses on jobrelated metric equivalents and their relation.

ships.

Unit 4 prov'ides experience with recognizing and Us:ing metric

instruments and too,ls in occupational measurement tasks. It also pro-

vides experience in comparing metric and customary measurement in-

struments,

Unit 5 is designed to give students practice in converting custom-

ary and metric measurements. Students should learn to "think metric"

and avoid comparing c'ustomary and metric units. However, skiN with

conversion tables will be useful during the transition to metric in each

occupation.

Using These Instructional Materials

This package was designed to help students learn a core of knowl

edge about the metric system which they will use on the job. The

exercises facilitate experiences with- Measurement instruments, tools,

and devices used in this occupation and job-related tasks of esumating

and measuring.

This instructional package ak was designed to accommodate

variety of individual teaching and lt r.ng styles. Teachers are encour .

aged to adapt these materials to thrl ,vn classes. For example. the

information sheets may be given to stud,Its for self.study. References

may be used as supplemental resources. Exercises may be used in inde-

pendent study, small groups, or whole..class activities. All of the

iiateriais can he expanded by the teacher.

Gloria S 'Cooper

Joel' H. Magisos

Editors

This puhhcaliOn AM leveloped pursuant f,o conttact No OECO 74 9335 min the

nreau of Occupational awl Adul! Education,

on and Welfare However, the opinions expressed herein do not necessarily

reflect the Posdied .)( policy of the U S Of lice of vucpart and no official

enrrorseirent by the S Of lice of Education should be in frred
,

Pditment of Health, Educa



UNIT

.; SUGGESTED TEACIIINO SEQUENCE

These introductory exercises may require

two or three teaching perirnis for all five

areas of measuroment.

Exercises should be followed in the order

1;iven to host show the relationship

lwNiien length, area, and volume.

3. Assenthle the metric measuring devices

rules, tppos, scales, thermometers, and

measuring containersi'and objects to he

, measured .

Set up the equipment at work stations

for use by the whole class or as individu-

alized resource activities,

5. liave the students eAimate, measure and

record using Exerckes 1 through 5,

Present informanon on notation and

make .raNe,1 available.

7. 1.'ollow up with group discussion of

activities.

. 'Olher hi ii dp.irlrinN ply bit, device, which

can he woid Hiid in 111; rtrnet.

SeC
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OBJECTIVES

The Student will demonstrate these skills fcr the Linear, Area, Volume or Capacity, Mass, and

Temperature Exercises, using the metric terms and measurement devices listed here.

SKILLS

Itt 1.011/V.Ift. tlie rh

Intl ,lnd i tvrrh tti fur

Select, uon, and read the

appropriate menuring

ottruments for

Stilt' ur Nhow ;1

ph t,tec.,11 reference for

EXERCISES

Line r

1pp 3
It

Arci

ipp 5

Volume or Capacity

1pp

Masa

pp 9 101

Temperature

9 lp: Ill

miltintetre (matt

centoneire .irm I

1111.tnek

s({11.11T

centimetn.

tem')

III

entire cent(

nwtre lenin

rii,t re

n111

litre ill

MMIne mil

kilogrAm I kg I

dcgner Celciat

1.1

EslItto, liii

tnnasurr.

height, width, ktr

h ohiectr,

the area 'If

gavn surf Ice

r.ipdclt v the nins if obiects

in"grams.and kilo

grams

the tempenture ii

the air lir a liquid Ide

Rpm! cor'N'll% metre ,tic Incirie

tape nlc,htiro. and

inetrik ruler!,

un graduated

volume meaaur

trig devices

kdogrum train

and gren eale

A Ceknis thermometer

RUES OF NOPT1ON

\ 1.

2,

Symbols are not capitalized unless the unit is a proper name inn not AM),

Symbols are not foHowed by periods (m not m.).

3, Symbols are not rollowed by an s for plurals (25 g not 25 gs).

I, A space separates the numerals from the unit symbok (.1 I not 411.,-

5, Spaces, not conimas, are used to separate large numhers into groups of three

digits.(15 271 km gilt .15,271 kM).

6. zero precedes the decimal point if the number is less than one (0,52 g not .52 g).

7. Litre,and metre can he spelled either with an e or er ending.

Information Sheet 1
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METRIC [nos, SYMBOLS, AND REFERENTS METRIC PREFIXE'S

Quantity

,................

Metric (*nit Sycmhol Useful Referents

Length millimetre mm Thickness of dime or paper

dip wire

centimetre ,
cm Width of paper clip

metre m
i

Height of door about 2 m

kilometre km 12.minthe walking distanee

Area

,

square,

centimetre cm'

Area of this space

41

sruare metre m' Area of card table top

hectare ha Football field including sidelines

and end zones

Volume and

Capacity

millilitre ml
.

Teaspoon is 5 ml

litre I

/

A little moil/than 1 quart

cubic

centimetre
i

cm Volume of this container

Z=7

r......./

cubic mei N : m A little more than a cubic yard

Mass

,

milligram mg Apple seed about 10 mg, groo of

at, I mg

gram g Nickel about 5 g

kilogram kg Web...siary .

metric ton

(1 (N kilograms I t Volkswagen Beetle

THE CENTER FOR VOCATIONAL EDUCATION
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Table 1-a

.4

..------------.
Multiples und

Submultiples
Prefixe s SyMbols

1 000 000 = 10 mega Irti4 al M

1 000 = 103 kilo 05)

100 = 102 heeto (lik't5) h

10 = 101, deka Iclik'ift da

Base Unit 1 = le

0,1 = l CI .. deci Idgil d '

,.

0.01 = 10 anti Ish' tit 1

3

,-
0,091 .10 milli (mil i) m

0,000 001 = 10 " micr; Iniikr-ol

.....

t.)

Table 1-b

t'



,LINEAR MEAS(JREMENT ACTIVIIIES

Metre, Cefitimetre, Miliimetre

,4

I. THE METRE (M)
,

A,. DEVELOP A FEEUNG FOR THE SIZE OF A METRE

Pick up one of the"metre

..,;..stiLks and silai'&4 utl.on the.

floi Hold,it in plre with

one hand, Walk around the;

stick, Now stand next to

the stick, With your other

hand, touch yourself where

the top of the metre stick

, comes on yOLL

THAT IS HOW HIGII A METRE IS!

2. Hold one arm, out straight

at shoulder height. Put

the metre stick along this

arm until the eN hits the

end of your finers. Lhere,

is the other end of the

metre stick? 'NMI your-

self at that end,

THAT IS HOW LONG A METRE IS!

THE CENTER VOCATIONAL EDUCATION
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3.'' ,Chdose a partner to, stand

at your side, Move apart

so that you can put one

end of a metre stick on

your partper's shoulder

and the other end on,

. your shoulder, Look at

the space between you.'

3

THAT IS THE WIDTH OF A.METRE!

.7\

B. DEV 11,OP yowt ABI'LITY TO ESTIMATE IN METRES

,Now you will improve your ability to estiMate in meties.

Remember where the length and height ci'f a metre was on your

body.

For each of th ,following items:

Estimate the size of the items and write your estimate in:the

ESTINLATE cflumn. ,Measurelhe size with your metre, stick

and write t6 dswei.' in the MESUI(I'MENT column..

,Decide how close your estimate was.to the actual Measure. If

your estimate was within 25% of the actual measure you,are a

"Metric Marvel."

1. Height of door.knob

from floor.

2. Height of door.

3. Length of table.

4. Width of table.

'5, Length of wall of

this rooM.

Distance from

you to Cvall,

EstiMate

(m)

How Close '-

Measuremeni, Were You?

(m)
,t.

, biercise 1

continued on next page) .
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U. 'THE CENTIMETRE (cm) III. THE N1ILLIMETRE (mm)

There are 100 rentimetro; in (ne metre. If there are .1 metre and

3 centimetres, you write .103 cm III x 100 cm) 4. 3 cm = 400 cm

+

A. PEVELOP A FEELING FOR THE SIZE OF A CENTIIETRE

1. Hold the melric ruler against the width of your thumbnail.

I low wide is it? cm

2. Measure your thumb from the first joint to the end.

crn

3, l'se the metric ruler to find the withh of your palm,

cm

4. Measure your index or pointing finger. How long is it?

cM

5. Nleasure your wrist with a tape measure. What is the distance

around it? cm

6. Use the tape measure to find your waist size. cm s.

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTINERES

There are 10 millimetres in one centimetre, When a measurement is

2 centimettes and 5 millimetres, you write 25 mm ((5x 10 mm)

+ 5 mm = 20 mm mm] There are 1 000 mm in 1 m.

A. DEVELOP A FEELING FOR THE SIZE OF A MILLMTRE

Using a ruler marked in millimetres, measure:

1. Thickness of a paper clip wire. mm

2. Thickness of your fingernail, mm

3. Width of your fingernail, m

.1. Diameter width)of a coin,

5. Diameter (thickness) of your pencil mm

6. Width of a postage stamp. mm

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES

You are now ready to estimate in millimetres. For each of the

following items, follow the prbeedures usecl for estimating in

You are now ready to elirnate in centimetres. For each of the metres,

following items, follow the procedures used for estimating in How Close

metres. Estimate Measurement' Were You?

(mm) (dm)

Length of .1 paper

clip.

2. Diameter (width)

of a coin.

3. Width of a

postage stamp.

.1. Length of a

pencil.

5, Width of a shee,t

of paper.

flow Close

Estimate Nasurement Were You?

(cm) (cm)

.Mr.,1..MMINM

THE CENTER FOR VOCATIONA1 EDUCATION
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1. Thickness of a

nickel,

2. Diameter (thickness)

of a bolt.

3. Length of a bolt.

4. Width of a sheet

o;'. paper.

5. Thickness of a board

or desk top,

6. Thickness of a

button, IiII141.11M11.

Exercise 1



AREA MEASUREMENT ACTIVITIES

Square Centimetre, Square Metre

lVilEN VOL DESCRIBE *HIE AREA OF SOMETHING, YOU ARE

SAYING HOW IANY SQUARES OF A GIVEN SIZE FI:JKEs To

COVER TIIE SURFACE.

I. THE SQUARE CENTIMETRE (cm2 )

A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE

1. Take a dear plastic grid, or use the grid on page 6.

2. Measure the length and width of one of these small

squares with a centimetre ruler.

PLAT IS ONE SQUARE CENTIMETRE!

Place ;our fingernail over the grid. About how many

squares does it take to cover your fingernail?

Place a coin over the grid. About how many squares

does it take io cover the coin? cm
2

5. Place a postage stamp over the grid. About how many

squares does it take to cover the postage stamp?

_cm2
6. Place an envelope over the grid. About how many

squares does it take to cover the envelope?

cm

7. Measure the length and width of the envelope in centi.

metres, Length cm; width cm.

Multiply to find the area in square centimetres.

'0 cm x cm = cm1. How

close are the an'swers you have in 6. and in 7.?

THE CENTER FOR VOCATIONAL EDUCATION
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

CENTIMETRES

You are now ready to develop your ability to estimate

in square centimetres.

Rememhec the size of a square centimetre, For each of the

following items, follow the procedures used for estimating in

metres.

How Close

Estimate Measurement Were You?

(cm2 ) (cm )

1. Index card.

2. Book cover.

3. Photograph.

4. Window pane or

desk top.

11. THE SQUARE METRE (m2)

A.

IMIImm...

DEVELOP A FEELING FOR A SQUARE METRE

1. Tape four metre sticks together to make a spare which

is one metre long and one metre wide:

2. Hold the square up with one side on the floor to see how

big it is.

3. Place the square on the floor in a corner. Step back and

look. See how much floor space it covers.

4 Place the square over a table top or desk to see how

much space it covers.

5. Place the square against the bottom of a door. See how

much of the door it covers. How many squares would it"

take to cover the door? m2

THIS IS HOW BIG A SQUARE METRE IS!

Exercise 2

(continued on next page)

15
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

METRES

You are now ready to estimate in square metres. Follow the

procedures used for estimating in metres.

flow Close

Estimate Measurement Were ou?
(m2 )

(111

1. Door,

2. Full sheet of

,.1111

newspaper.

Chalkboard or

bulletin board.

... am.

4. Floor, 14041=1P.

5, Wall.

6. Wall chart or poster.

.1
7. Side of file cabinet.

CENTIMETRE GRID

THE CENTER FOP VOCATIONAL EDUCATION



VOLUME MEASUREMENT ACTIVITIES

Cubic Centimetre, Litre, Millilitre, Cubic Metre

1. THE CUBIC CENTIMETRE (cm3 )

A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1. Pick up a colored plastic cube. Measure its length,

height, and width in centimetres.

THAT IS ONE CUBIC CENTIMETRE!

Find the volume of a plastic litre box,

a. Place a ROTof cubes against the bottom of one side

of the box. How many cube, fit in the row?

b. Place anothe ROW of 'cube against an adjoining side

of the box. How many rolys fit inside 'the b,ox

to make one layer of 'cubes'?

flow many cubes in each row?

flow many cubes in the layer in the bottom of the

box?

c. Stand a ROW of cubes up against the side of the box.

How 'many LAYERS would fit in the box?

flow many cubes in each layer?

How many cubes fit in the box altogether?

T: iE VOLUME OF THE BOX IS CUBIC

NTINETRES.

d. Measure the length, width, and height of the box in

centimetres, Length , cm; width cm;

height cm. Multiply these numbers to find

the volume in cubic centimetres.

..1 -
cm x cm x cm cm..

Are the answers the same in C. and cl,?

THE CENTER FOR VOCATIONAL EDUCATION
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC

CENTIMETRES

You are now ready to,develop your ability to estimate

in cuhic centimetres.

Remember the size of a cubic centimetre. For each of

the following items, use the procedures for estimating in

metres.

Flow Close

Estimate Measurenient Were You?

(cmi ) (cm')

1, Index caid file

box.

2, Freezer container.

3. Paper clip box.

4, Box of staples.

...=111

,19
U. THE LITRE (I)

A. DEVELOP A FEELING FOR A LITRE

1. Take a one litre beaker and fill it with water,

Pour the water into paper cups, filling each as full as you

usually do. How many cups do you fill?

THAT IS HOW MUCH IS IN ONE LITRE!

3. Fill the litre container with rice.

THAT IS HOW MUCH IT TAKES TO FILL A ONE

LITRE CONTAINER!

Exercise 3

(continued on next page)

19



B. 'DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES

You are now ready ',o develop your ability to estimate in

litres, To wri4e two and one-half litres, you write 2.5 I, or

2.5 litres, To write onehalf litre, you write 0.51, or 0.5

litre. To write two and threefourths litres, you write

2.75 I,,or 2.75 litres.

For each of the following items, use the procedures for

estimating in metres:
How Close

Estimate Itkasurement Were You?

(1)

1. Mediumsize

freezer container. rleiF. immim=1,

B.

1.

2.

3.

4,

DEVELOP YOUR ABILITY

You are now ready

procedures used for

Small juice can.

Paper cup or tea

cup,

Soft drink can.

Bottle,

TO ESTIMATE IN MtLLILITRES

to estimate in millilitres, Follow the

estimating metres,
I

How Close

Estimate Measurement Were You? '

(ml) (m1)

.11.1.

Large freezer

container,

3. Small freezer

.ontainer.

4 Bottle or jug.

i. THE l'fiLLILITRE (ml)

..1.

There are 1 000 millilitres in one litre. 1 000 ml ." 1litre. Half

a litre is 500 millilitres, or 0.5 litre = 500 ml,

A. DEVELOP A FEELING FOR A MILI !LITRE

1. Examine a centimetre cue. An:'thing which holds

1 cml holds 1 ml.

2. Fill a 1 millilitre measuring spoor, with rice, Empty the

spoon into your hand, Carefully pour the rice into a

small pile on a sheet of paper.

THAT IS HOW MUCH ONE NlILLILITRE IS!

3. Fill the 5 ml spoon with ri,ce, Pour the rice into annt hp(

pile on the sheet of paper,

THAT IS 5 MILLILITRES, OE ONE TEASPOON!

4. Fill the 15 ml spoon with rice. Pour the nce into a third

pile on the paper;

THAT IS 15 MILLILITRES, OR ONE TABLESPOON!

20
THE CENTER FOR VOCATIONAL EDIJCATION

IV, THE CUBIC METRE (m3)

A. DEVELOP A FEELING FOR A CUBIC METRE-

1, Place a one metre square on the floor next to the wall

2. Measure a metre UP the wall.

I Picture a box that would fit into that space,

THAT IS THE VOLUME OF ONE CUBIC METRE!

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBICETRES

For each of the f)llowink items,follow the estimating proced-

ures used befo,.e.

How Close

Estimate ,Measurement Were You?

(mi) (rni)

1. Office desk,

2. File cabinet.

3, Small room.

2 1

Exercise 3



MASS (WEIGHT) MEASUREMENT ACTIVITIES

Kilogram, Gram
a

The mass of an object is a measure of the amount of matter in the

object. This amount is always the same unless you add or subtract some

matter from the object. Weight is the term that most people use when

they mean mass. The weight of an object is affected by gravity; the

mass Of an object is not. For example, the weight of a person on earth

Might be 120 pounds; that same person's weight on the moon would be

20 pounds. This difference is because the pull of gravity on the moon

is less than the pull of gravity on earth. A person's mass on the earth

and on the moon would be the same. The m:tric system does not

measure weight,--it measures mass. We will use the term mass here,

Tit symbol for gram is g.

The symbol for kilogram is kg.

There are 1 000 grams in one kilogram, or 1 000 g = 1 kg.

Half a kilogram can be written as 500 g,or 0.5 kg.

, A quarter of a kilogram can be writte3 4'250 g,or 0.25 kg,

Two and threefourths kilograms is written as 2,75 kg.

I. TIIE KILOGRAM (kg)

DEVELOP A FEELING FOR THE NIASS OF A KILOGRAM

Using a balance or scale, find'the mass of the iterns on the table.

Before you find the mass, notice how heavy the object "feels"

and compare it to the reading on the scale or balance.

THE CENTER FOR VOCATIONAL EDUCATION
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1, 1 kilogram box.

2. Textbook,

3. Bag of sugar,

4. Package of paper,

5. your own mass.

Mass

(kg)

11rwlma

=1,

B. DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

For the following items ESTIMATE the masspf.the object in

kilograms, then use the scale or balance to find the exact mass

of the object. Write the oxact mass in the MEASUREMENT

column. Determine how close your estimate is:

1. Bag of rice.

2. Bag of nails.

3. Large purse or

briefcase.

4. Another person,

5. A few books,

How Close

Estimate Nkasurement Were You?

(kg) (kg)

IY.1.Imil=1

Exercise 4

(continued on next page)

9
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IL THE GRAM (g)

A. DEVELOP A FEELING FOR A GRIM B. DEVELOP YOUR ABILITY TO ESTIMATEIN GR MS

1.

2.

3.

Take a colored plastic cube. Hgld it in your hand.

Shake the cube?in your palm as if shaking dice. Feel the

pressure on your hand when the cube is in motion, then

when it is not in motion.

THAT IS HOW HEAVy A GRAM IS!

You are nOvy ready to improve your ability to estimate in

grams. RememVer how heavy the 1 gram cube is, how heavy

the two gram cubes are,, and how heavy the five gram cubes

are. For each oithe following items, follow, the procedures

used for estimating in kilograms.

How Close

Take a second cube andiattach it to the first. Shake the

cubes in first one hand rid then the other hand; rest

, Estimate Meisurement Were You?:'

(g) (g)

the cubes near the tips óf your fingers, moving your 1. Two thumbtacks.

hand up and down. 2. Pencil.

11
THAT IS THE MASS OF TWO GRAMS!

Take five cubes in one hand and shake them around.

3.

4.

Two-pago letter

and envelope,

Nickel.

THAT IS THE MASS OF FIVE GRAMS4 5. Apple.

6. Package of

margarine.

THE CENTER FOR'40CATIONAL EDUCATION
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TEMPERATURE MEASUREMENTACTIVITIES

Degree Celsius

I. DEGREE CELSIUS ( C)

Degree Celsius (C) is the metric measure for temperature.

A. DEVELOP A FEELING FOR DEGREE CELSIUS

T4,ke a Celsius thermometer, Look at the marks on it.

Find 0 dekes.

WATER FREEZES AT ZERO DEGREES CELSILIS'(0°C)

WATER 13011S AT 100 DEGREES CELSIUS (100°C)

2. Find the temperature of the room.

ronm cool, warm, or about right?

Put some hot water from the faucet into a container.

Find the temperature. °C. Dip your finger

quickly in and out of the water. Is the water very hot,,,

hot, or just warm?

C. Is the

4. Put some cold:water in a container with a thermometer.

Find the temperature. °C. Dip ydur finger ito

the water. Is it cool, cold, or very cold?

5. Bend your atm with the in'side, of your elbow around the .

bottom of the thermonieter. After abbut three minutes

rm.(' the temperature. °a Your skin tempera-

ture is not as high as your bo0 temperature.

NORMAL BODY TENTERATUR.Eli 37 DEGREES

CELSIUS (37°C).

A FEVER IS 39°C.

A VERY HIGH FEVER IS 40°C.

CCANTER

. .

THE FOR VOCATICNAL.EDUCATION
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write down how many degrees

Celsius you think it is. Then measure and write the MEASURE.

11:NT. See how close your estimates and actual measurè .

ments are.

1. Ntx some hot and

cold water in a

container. Dip your

finger into tbe

water:',

2. Pour out some of

the water. Add some

hot water. Dip your

finger quickly into

the water.

3. Outdoor tempera-

ture,

1. Sunny window sill.

5. NE of ice and water.

6. Temperature at

floor.

7. Temperature at

ceiling.

How Close

Estimate Measurement Were You?

(t) (C)

Im=m.

r
,..
mm.EMO

Exercise 5

27
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UNIT

OBJECTIVES

The student will recognize and use the metric

terms, units, and symbols used in this occupa-

tion.

Given a metric unit, state its use in this

occupation.

Given a measurement task in this occupa-

tion, select the appropriate metric unit

and measurement tool.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric measurement tools (rules,

tapes, scales, thermometers, etc.) and.

objects related to this occupation,

2. Discuss with students how to read the

tools,

3. Present and have students discuss

Information Sheet 2 and Table 2.

4. Have students learn occupationally-

related mtric measurements by complet-

ing Exercises 6 and 7.

5. Test performance by using Section A of

"Testing Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATIDN

METRICS IN THIS OCCUPATION

Changeover to the metric system is under.way. Large corporations are already using

metric measurement to compete in the world market. The metric system has been used in

various parts of industrial and scientific communities for years. Legislation, passed in

1975, authorizes an orderly transitiop to use of the metric system, As businesses and

industries make this metric changeover, employees Will need to use metric measurement

in job-related tasks.

Table 2 lists those nietric tern which are mOst commonly used in this occupation.

These terms are replacing the measurement units used currently. What kinds of job-

related tasks use mosurement? Think of the many different kinds of measurements you

now make and use Table 2 to discuss the metric terms which replace them. See if you

can add to the list Of uses beside each metric term..

Information Sheet 2 29



Metric Units for Interior Design Assistant

Quantity

Length

Unit Symbol Use

millimetre mm
Architectural drawings; floor plans; wood, hardware, bolt and screw

dimensions; furniture arrangements on paper; wrench sizes; drafting

paper dimensions.

centimetre
Small furniture; windows; fabric lengths and widths; height of lamps;

height and diameter of lampshade; dimensions of picture frame.

metre

...
Room size; equipment and furniture size; fabric lengths 'widths;

spacing of trees or shrubs for landscaping; heightlit trees; architectural

drawings; carpeting; window treatments; wall coverings.

Area square centimetre cm
2

square metre

Picture/decoration arrangement; speciality fabric coverings for small

areas; tile coverage; wall covering.

Carpeting, window coverings; room sizes; furniture; picture/decoration

arrangements; wall covering.

Volume/Capacity cubic centimetre cm3 Size or capacity of small objects orappliances.

cubic metre M3 Volume of room; volume or capacity of large appliances;* storage

areas; trucking or gipping space.

millilitre ml

litre

Small liquid yolumes; size df glasses, vases, and containers; paint.

=1

Mais gTam

kilogram kg

Size of larger liquid containers; paint; capacities of appliance's, equipment,

and built-ins,

Mailing and shipping packages;
selecting supports for pictures, art objects,

appliances, lamps; purchasing
hardware, stone, dry and metal products

by mass; furniture.

illumination
lumens per square metre

(also called lux) lx

Intensity of light on a given space; planning light levels,

*Storage capacity of refrigerators and freezers may be given either in cubic metres or litres. Standards have not yet been defined by manufacturers.

Obtain current information from the Association of Home Appliance Manufacturers, 20 North Wacker Drive, Chicago, IL 60606.

(I1CTHE CENTER FOR VOCAT/ONAL EDUCATION
IIIIIII

Table 2
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TRYING OUT METRIC UNITS

To give you practice with metric units, first estimate the measure

ments of the items below. Write down your best guess next to the item.

Then actually measure the item and write down your answers using the .

correct metric symbols,. The more you practice, the easier it will be.

Estimate Actual

Length

1. Height of a lamp

2. Dia Meter of limp shade

3. Picture frame

4. Graph paper

5. Pencil

6. Index card

7.. Table top

8. Ceiling height

9. Window width and height

Area

10. Light switch plate

11. Desk top

12. Classroom floor

13. Window ,

14.. Wall

15, Hoar space of a chair

Estimate Actual

16. 'Floor space of a sofa

17. Storage area

Small box or package

Voknn /Capacity

19. Freevr container

20. Bud vase

21. Brandy snifter or bowl

22, Large vase

Mass

23, Sample book

2.1. Hardware

25. Accessories

26. Large vase filled with water

27. Large framed picture

28. Quantity of stone or bricks

Imperat
29, Room

30. Outside

.C.okl wat(T

32. Hot tap water

(IiiirTHE CENTER FOR VOCATIONAL COUCATION

Exercise 6
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DESIGNING WITH METRICS

It is important to know what metric measurement to use. Show

wf,, measurement to use in he following situations,

M11116

1. Length of picture frame

2. Height of rocking chair

3. 'Width ot' book case

4. Yclume occupied by chest of

dmvers

5. Width of door

6. Width of hallway

7, Len Oh of a wall

8. Floor occupied by couch

9. Size of a bed

0. Area If kitchen island

11. Size of 1 floor tile

12. Area jf room

13. Din:ensions of wood panel

14. Length .ind diameter of a' bolt

15. Mass of a large framed pictine

16. Quardit: of wall covering

17. Lig'at level for reading area

=1,
18, Length of a hunp cord

19. Width of upholstery fabric

20. Capacity of an aquarium tank

21. Mass of a bag of decorative

pebbles

22. Quantity of paint for painting

a room

THE CENTER FOR VOCATIONAL EDUCATION
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UNIT

OBJECTIVE

The student will recognize' and use met.

tic equivalents.

I Given a metric unit, slate an equivalent

in a larger or smallet metric unit.

SUGGESTED TEACHIN6 SEQUENCE

1. Make available the Information Sheets

(3 8), and the associated Exercises

(8 - 11 ), one at a time.

2. As soon aS you have presented the

Information, have the students complete

each Exercise,

3, Check their answers on the page titled

ANSWERS TO EXERCISES AND

TEST,

Test performance by using Section B of

"Testing Metric Aoilities,"

THE CENTER FOR VOCADONA+ EDUCATION
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NiETRIC-MErl'EIC EQUIVALENTS

Centimetres and Millimetres

,frk

/1-11111111iiii

1 3 4 5 6

Look at the picture of the nail next to the ruler. The nail is 57 minrlong, This i 5 cm + 7 min,

There are 10 mm in ea'ch cm, so 1 mm = 0.1 cm (one;tenth of a centimetre). This means that

7mm= 0,7 cm,so 57 mm = 5 cm+imm

= 5 cm + 0,7 cm

= 5:7 cm, Therefore 57 mm is the same as 5.7 cm.

Now measure the paper clip. It is 34 mm, This is the same as 3 cm + mm. Since each

millimetre is 0,1 cm (onetenth of a centimetre), 4 mm = cm. So, the paper clip is

34 mm = 3 cm + 4 mm

= 3 cm + 0.4 cm

= 3,4 cm. This means that 34 mm is the same as 3.4 cm.

Information Sheet 3

Now you try some.

a I 26 mm = cm -P ) 132.mm . cm

b ) 583 mm = cm f ) 802 mm = cm

c ) 94 mm = cm g ). 1 400 mm = cm

d (80 mm

,

cm h ) 2 307 mm = cm

Exercise 8

37
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(Metres, Centimetres, and Millimetres

There are 100 centimetres in one metre: Thus,

2m. 2 x 100 cm. 200cm,

3m. 3 x3013cm= 300cm,

8 m = 8 x 100 cm SOO cm

36 ID = 36 x 100 oil = 3 600 cm.

There are,1 000 millimetres in one metre, so

2m= 2x 1000 mm. 2000mm,

3m. 3x 1000mm= 3000mm,

c).. 6m. 6 x 1000mm= 6000mm,

24 mr,2,Ix 100Ornin=21000Min

From your work with decimals you shoOld know that

one-half of a metre can be written 0.5 m (five-tenths of d metr4

one-fourth of a centimetre can be written 0,25 cm

(twenty-five hundredths of a centimetre).

This means if you want to change three-fourths of a metre to

millimetres, you would multiply by 1 000. So

0.75a = 0.75 x 1 000 mm ,

75
x 1 000 mm

1 00U

75 x 100 "

75 x 10 mm

750 mm. This moans that 0,75 rn 750 mt.\

in the following chart.

I.

38

loformation Sheet 4

metre

m

centimet?ks.

cm

Milhmetre

mm

1 . 100 .1 000

' 200,

3

5 000

71 i.

0,8 80.
0.6' i. 00

2.5 25
,

1 IS

639

THE CENTER FOR VOCATIONAL EDUCATION

Exercise 9

(Millilitres to Litres

There are 1 000 millilitres in one litre. This means that

2 000 millilitres is the same as 2 litres.

3 000 ml is the same as 3 litres,

4 000 ml is the same a 1 litres,

12 000 ml is the same as 12 litres,

Since there are 1 000 millilitres in each litre, one way to change milli

litres,to litres is to divide by 1 000;.For example,

1 000

1 000 ml 1701TO litre . 1 litre,

2 000 .

2000 ml = 7-0-htres 2 litres.

And, as a final example,

28 000
28 000 ml

1

. 28 litres.
000

Or

Mat if something holds 500 ml? How many litres is ths?,This is

worked the same way.

500 rnl
500

litre . 0,5 litre Ifivetenths of a 'litre I. So 500 ml
1 000

is the same as onehalf 10.51ot a litre.

Change 57 millilitres 16 km.

57 ml = 0.057 litre fifty,seven thousandths of a

Information Sheet 5

Now you try some. Complete the following chart.

millilitres

(ml)
"

litres

(I)
w A

3 000 3

6 000

8

I I 000

23

300 0.3

7)0

!. 0,0

250

.., 0,17

275 4

Exercise 10
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Litres to Millilitres

lthat do you do if you need to change litres to millilitres? Remember,

there are I 000 millilitres in (V,It' litre, or 1 htre I 000 nil,

litres 2 \ 1 Ik lO ml .2 000 ml,

litres 7 x 1 000 ml = 7 ()(0.1

41 litres (100 ml (010 ml,

0,05 hire 0,65 x I 100 ml = 050 nil.

Information Sheet 6

Nim vou try some, Complete the following chart,

ml

S 000

.12 000

0.4

r):1'

1S0

Grams to Kilograms

Thcri, o 1 hlo gram. in (nit, kilogram, This means that

2 000 grams is the same as 2 kilograms,

:) (Ow g is in ,;1'rrr r 5 kg,

700 g the same as11,7 kg, and so 00,

Exercise 11

To change from grams to kdograms, you use the same procedure for

changing fr(wn milllitres to litres.

/ Try the Itillowing ones.

:40
THE CENTER FOR vocAnow. EDUCATION

Information Sheet 7

Exercise 12

Kilograms to Grams
4 p

To ctiangerrograms to grams, yod ,nultiply by 1 000,

1 kg xl 000 g 1 000 g,

'23 kg = 21 ,x 1 000 g 2000

0.75 kg . 0.5 x 000 750 g,

Information Sheet 8

Complete the following chart.

kilograms

4,

0,4

0.1i3

grams

7 000

25 000

175 Exercise 13

Changing Units at Work

Some of the things you use in this occupation may he measured in

different melric units. Pract icedianging each of thy following to

metric equivalents by completing these statements,

a 1500 cm of carpet runner is rn

b ) 7.8 m wall length is cm

c ) 28 m upholstery fabric is cm

d )97 cm of material is in

e 11.5 m table length is cm

f 1300 mm drafting paper is cm

g 10.5 m of fabric is cm

h ) 10 cm bolt length is mm

1 250 cm drapery rod is mm

j .1 2 4o,.0 mm woo, panel is cm

k I 500 ml of wood stain is

I 1 10 rn measuring pe is cm

10 250 ml brandy snifter is

11 1 500 g of nails is kg

o 1 1.5 m desk is cm

Exercise 14



UNIT

OBJECTIVE

The student will recognize and use

instruments, tools, and devices for measur'e .

ment tasks in this occupation.

Given, metric and Customary tools,

instruments, or devices, di fferentiate

between metric and Customary.

Given a measurement task, seluct

and use an appropriate tool, in-

strument or device.

Given a metric measurement task,

judge the metric quantity within 20(/(

and measure to the accuracy required

hy the task.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary mea-

suring tools and devices (rules, scales,

"C thermometer, wrenches, tapes) and

display in.separate groups at learning

stations.

2. I lave students examine metric tools and

instruments for distinguishing character.

istics,and compare them with Customary

tools and instruments.

3. I lave students verbally describe charac-

teristics.

Present or make available Information

Sheet 9,

5. Mix metric and Customary tools or

equipuent at lemUng station. Give

students Exacises 15, 16 and 17.

Test performance by using Section C

of "Testing Aleiric

42 THE CENTER FOR VOCATIONAL EDUCATION

SELECTING AND USING

METRIC INSTRUMENTS , TOOLS AND DEVICES

Selecting an improper,tool or misreading a scale can result in an improper order or sales

form, wasted or damaged materials, excessive cost to the business, loss of )rustomers, or injury

to self or fellow workers. For example measuring for draperies with a metricnile marked in

centimetres and recording the measurements as inches would mean the draperies you order

would be much too small. Here are some suggestions:

1. Find out in advance whether Customary or metric units, tools, instruments, or

products are needed for a given task.

2. Examine the tool or instrument before using it.

3 The metric system is a decimal system. Look for units marked off in whole

number tens or tenths, hundreds or hundredths.

4. Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa.

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather

than common fractions (3/8).

Practice selecting and using tools, instruments, and devices,

Information Sheet 9
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WHICH TOOLS FOR THE JOB? SIZING IT UP

Practice and prepare to demonstrate your ability to identify,

select, and use metric-scaled tools and instruments for the tasks given

below. You should be ahle to use the measurement tools to the appro-

priate precision of the tool, instrument, or task.

Select and demonstrate or describe use of tools, instruments, or

devices to:

.1. Estimate the amount of y allpaper needed to cover one wall.

2. Determine the amount of wall-to-wall carpeting needed for a

given room.

3. Determine the minimum floor space needed for a dining table

and six chairs,

4. Design a furniture arrangement for a living room.

5. Measure the wall space to be covered with paneling.

6. Determine the proportion for a lamp and lampshade.

7. Design a kitchen floor plan with an efficient work triangle,

8. Measure the size of a woven wall hanging.

9. Calculate the amount of curtain material needed for a kitchen

window.

10. Dray a wall elevation to scale.

11. Select a picture wall hanger.

12. Check the illumination level of a study area,

13. Check the temperature of the plant room,

THE CENTER FOR VOCATIONAL EDUCATION
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Exercise 15

For the tasks below, estimate the metric measurement to within

20% of actual measureme: and, verify the estimation by measuring

to the accuracy required by the task.

Estimate Verify

1. Floor area for display

2. Size of picture

3. Length of a ki- hen ciiiini r
,

4. Floor space occupied li:, a stereo

console

5. Area of wall to be painted

6. Size of a fireplace

7. Fleight of a door jamb

8. Volume of a vase

,

9. Size of an"area rug

10, Size of a window casing

11, Material needed for curtaining a

window or windows

12. Material needed for draperies

13. Amount of wallpaper for a room

14. Amount of wall-to-wall carpeting

for a room

15. Useful storage space in a cabinet

or storage area

Exercise 16

45



PLANNING WITH CENTIMETRES
,..,,......=mrrAmA

,wwiAmAAARAEM

AP'

-

Measure and diagram the classroom on the centimetre-square paper attached. Use the scale that

1 cm = 1 m for drafting the floor plan.

THE CENTER FOR VOCATIONAL EDUCATION
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Exercise 17

21
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UNIT

OBJECTIVE

The student will recognize and use metric

,and Customary units interchangeably in order-

ing, selling, and using products and supplies in

this occupation.

Given a Customary (or metric) measure-

ment, find the metric (or Customary)

equivalent on a conversion table.

Given a CustOmary unit, state the re-

placement unit.

SUGGESTED TEACHING SEQUENCE

Assemble packages and containers of

materials.

Present or make available Information

Sheet 10 and Table 3.

Have students find approximate metric-

Customary equivalents by using

Exercise 18,

4;--le-st-prfarm-aire-e- -sirtgSection ftof

"Testing Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION
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METRIC-CUSTOMARY EQUIVALENTS

During the transition period there will be a need for finding equivalents between systems.

Conversion tables list calculated equivalents between the. two systems. When a close equivalent

is needed, a conversion table can Le used to find it. Follow these steps:

1. Determine which conversion table is needed.

2. Look up the known number in the appropriate column; if not listed, find numbers you

can add together to make the total of the known number.

3. Read the equivalent(s) from the next column.

Table 3 on the next page gives an example of a metric-Customary conversion table which

you can use for practice in finding approxinate equivalents. Table 3 can be used with Exercise

17, Part 2 and Part 3.

Below is a table of metric-Customary equivalents which tells you what the metric replace-

ments for Customary dnits are.*, This table can be used with Exercise 18, Pait 1 and Part 3. The

symbol k means "nearly equal to."

1 cm = 0.39 inch

1 m 3.28 feet

1 m 1.09 yards

1 km =,0.62 mile

1 cm2 z. 0.16 sq in

1 incli = 2.54 cm

1 foot = 0.305 m

1 yard = 0.91 m

1 mile k 1.61 km

1 sq in =p.5 cm2

lmJ0.2p
1 ml 0.07lbsp

1 I= 33.8 11 oz

= 4.2 cups

= 2.1 pts

1 tsp

1 tijsp = 15 ml

lfloz=29.6m1

1 cup = 237 ml

1 pt 0.471

1 ni2 = 10.8 sq ft 1 sq ft = 0.09 m2 11= 1.06 qt lqt=0.95l

1 m2 = 1:2 sq yd lsqyd = 0.8 m2 11 0.26 gal 1 gal = 3.79 I

i hectare = 2.5 acres 1 acre = 0.4 hectare 1 gram = 0.035 oz lOz= 28.3g

1 cm3,= 0,06 16.4, cm3 114.12.2lb 1 .1b,:=J.4511_

1 m3 = 35.3 cu ft 1.cu ft = 0.03 m3. 1 metric ton = 220.5-lb 1 ton = 9012 kg

1 tri3. = 1.3 cu yd 1 cu yd = 0.8 m3 1 kPa''. 0.145 psi 1 psi = 6.895 kPa

sAdap. oom Let's Measure Metric A Teacher's Introduction in Metric Measurement Division of Educational

Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975.

Information Sheet 10
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CONVERSION TABLES

MILLIMETRES AND CENTIMETRES TO INCHES

nun cm in, mm cm in. mm cm an,

100 10,0 3.9 1 10 1,0 .4 1 1 0,1 0.04

200 20.0 7,9 20 2,0 .8 2 0,2 0.08

300 30.0 11,8 30 3,0 1:2 3 0,3 0.12

400 40,0 15.7 40 4.0 1,6 > 4' 0.4 0.16'

500 50,0 19.7 50 5.0 2.0 5 0,5 ,. 0,20

600 60,0 23.6 60 6.0 ' 2,4 6 0,6 0.24

700 70.0 27,6 70 7,0 2.8 7 - 0,7 0,28

800 80.0 31.5 80 8,0 3,2 8 0.8 0,32.

900 90.0 35,4 90 9.0 '3,5 . 9 0.9 0,35

1000 100.04 39.4
f

INCHES TO MILLIMETRES AND CENTIMETRES

in. mm cm in. mm cm in. mm cm

.10 254.0 25,4 1 25,4 2,5 1/8 3.2 0.3

20 508,0 50,8 2 50.8 ...5,1 1/4 6.4 0,6

30 762,0 76,2 3 76.2 7.6 3/8 9.5 . 1,0

40 1016.0 101,6 4 101,6 10,2 112 12,7 1.3

50 1270,0 127,0 5 t 127,0 12,7 5/8 . 15.9 1,6

60 1524,0 152.4. 6 152,4 15,2 3/4 ' 19.1 1.9

70 1778,0 177.8 7 177.8 17,8 7/8 22,2 2,2

80 2032.0 203.2 8 203,2 20.3 1

9.0 2286,0 228.6 9 228,6 22.9
,

METRES TO FEET , FEET Td METRES

m ft.. m U. ft, m , ft. m

10 32.82 1 3,28 10 3,05 1 0.31

20 65,62 2 ' 6.56 . 20 6.10 2 0.61

30 98.13 3 9,84
.

30 9.14 3 0,91

10 131 23 4 13.12 40 12.19 4 f.12

50 164.04 5 16.40 50 15.24 5 1.52

60 196.85 6 19.69 60 16.29 6 1.83

70 229.66 . 7 22,97 70 21.34 7 2.13

80 , 262.47 8, 26.25 80 24.38 8 2.44

90 295.28 9 29.53 90 27.43 9 2.74

Itn
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ANY WAY YOU WANT IT

1. You are working in an interior design studio. With the change to

metric measurem'ent some of the things you order, sell or use are

marked onlyljn metric units. You will need to be :milk with

appropriate/Customary equivalents in order to communicate with

;ustomersiancl suppliers wilo use Customary units. To develop

your skill use the Table on Information Sheet 10 and give the

approximate metric quantity (both number and unit) for each of

the following Customary quantities.

4'

b )

c

d

e *)

,f )

g,

h )

)

ii
k

)

m

n

o )

Customary Quantity Metric Quantity

18 in. pillow .

8 ft. ceiling

80 lb. sofa
.

10 sq. yds. of carpeting.

8 in. vase

1 gal. container

20 fl. oz brandy sni4er

10 ft. measuring tape

20 lb. picture wall'support ,

24 in. mirror

4 in. ceramic tile

9 in. tile

i lb. of upholstery tacks

20 lb. bag of limestone chips

5 yds. of gold organdy fabric ,

Use the conversion tables from Table 3 to convert the following:

) '150 c'M in.

c ) 2400mm in.

d ) 1 200 mm F in,

g ) 60 in: = cm

4in
i ), 3/4 in, = 4nni

) 30 in. 'rz cm

e ) 50 min; in. k 11 m = ft.

f ) 54 in. I ) 3 m ft,

3. Complete the Order Form using the items-listed. convert the' ,

Customary quantities to metric before filling out the form.

Complete all the infmation (Date, For, No., etc.).

Order the following interior design supplies:

a ) 2 gal, royal blue paint

b ) 16 self-adhesive cork tiles, 12 in. by 12 in.

c ) 1 oriental rug, 6 ft. by 9 ft.

d ) 2 lbs. of sea geen aquarium gavel

e ) 3 yds. of antique satin drapery fabric

f ) 2 vases, 40 oz. size

ORDER

\ For

FORM

Date
,

,

.

No. Date Wanted

Deliver to
,

.QTY ,UNIT ITFM

,

..,

,

Requested

Approved

by .

........_... , .

.

by .

!

,
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TESTING METRIC ABILITIES

SECTION A

1. One kilogram is about the macs

of a:

(A ) nickel

B I apple seed

,IC1 basketball

ID I Volkswagen "Beetle"

2 A square metre is about the

; area of:

IA 1 this sheet of paper

(13) a card table top

'I+ I a bedspread

I DI a postage stamp

3. Floor space in a room is

measured in:

[A ] s re metres

(B) square litres

[C] square centimetres

I DI square pascals

4. Drapery lengths are measured

in:

(A centimetres

[13] Pres

ICJ square centimetres

[DJ square metres

.5. The ,'orrect way to write twenty

grams is.

(A gms

20 Cm.

ICI 20 g,

ID1 20 g

54

6 The corrert way to write twelve

thotisand millimetres is

12,000 mm.

12,000 mm

12 000mm

12 000 mm

.CTION B

7. A table measuring 60 centiMetres

also has a width of:

IA I 6.000 millimetres

[B1 600 millimetres

[CI 60 millimetres

ID J 0.6 millimeire

8. A 750 gram wall trivet is the

same as:

IA 0.75 Logram

1B 1 7,5 kilograms

ICI 750 000 kilograms

ID I 7 500 kilograms

SKTION

9, To measure in centimetres you ,

would use

(A I measuring cup

[HI iermovter

(C 1 scale

ID I rule

10. To measure in millilitres you

would use a:

IA] measuring cup

1131 scale

ICI rule

[DI thermometer

T4CENTER FOR VOCATIONAL EDUCATION'

11. E.stimate the ler. h of the line

segment below:

].41 23 grams

(13) 6 centimetres

IC1 40 millimetres

11)1 14 pascals

12 Estiinate the length of the line

segment below:

10 mitlinietres

B l' centimetres

IC I I pascals

(0 I 23 milligrams

SECTION D

13. The metric unit which replaces

the square foot is:

[A I square yard

(B ) square metre

(C) square millimetre

ID) square kilogram

14. The metric unit which replaces

the yard is:

[ A ] metre

[B ] foot

[a] centimetre

[El 1 millimetre

Use this conversion table to
answer questions 15 and 16,

cm in. cm in. 1

10.0 3.9 1,0 .4

20.0 7.9 2,0 .8

30,0 11,8 3.0 1,2

40.0 15,7 4.0 1.6

50.0 19,7 5.0 2.0

60.0 23.6 6.0 2.4

70.0 27,6 7.0 2.8 ,

80.0 31,5 8,0 3,2

90.0 35.4 9.0 3.5

100.0 39.4 .

15. The equivalent of 95 cm is:

[A 42.5 in,

[13 37.4 in.

[C1 95 in.

[DI 190 in.

16. The equivalent of 15 cm is:

(Al 37.5 in.

[B] 15 in.

(C) 3.9 in,

[DI 5.9 in,
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ANSWERS TO EXPOSES AND TEST

EXERCISES I THRU 6

The answeN depend on the items

used for the activities.

EXERCISE 7

Currer,t ly accepted metric units of

measurement for each question are

sho n in Table 2. Standards in each

Hapat ion are being establiihed

now, answers may..vary.

EXERCISE 8

a 1 2ir; cm

h

!!. I cm

d iXo

EXERCISES 9 THRU 13

Tahles are reproduced in total. An.

sweN are in parenthes.es,.

el 13.2 Cm

fi S0.2 )111

gl 110.0 cm

hI 2:10,7 cm

Exercise 9

metre

m

Centimetre

cm

millimetrel

inm

100 1 000

200 12 0001

151

7.1

I 0,6

! 10,9201

111,1

Liri,3;)1

{3001 (3,000 I

[0001 9 000)

15001

17 100)

5 MO

)71 000

60

E xerc Ise 10

millilitres

nil

litres

I

3 000

6 000- 16)

I S 1:1001 S

,1-1 0001 11 li

)23 0001 23

MO 0,3

700 10,71

(9001 0,0

250 , i 0,251

1470) 0.17

275 10,2751

Exercise 11

litres

I

millilitres

ml

S S 000

5 15 0001.

46 (16 0001

1321 32 000

0.1 (1001

0,5;.; (530i

10. IS1 150

Exercise 12

grams

1)0

000

011111

kilogTams

kg

1

111111
MEI

111111111111111

Nin 10.11751

Exercise 13

kilorams

kg

grams...

g

7 7 pop

11 111 0 I ,

1251

11,1 1001

11111111111111111
1 0 r, 5 1 Ili'

Exercise 14
Mi

a ) m i ) 2 500 mm

b ) 780 cm j ) 240 cm

c ) 2 00 cm k ) 0.5 litre

d ) 0.97 m 1 ) 1 000 cm

e ) 150 cm in ) 0.25 litre

f ) 30 em n ) 0.5 kg

g 150cm o ) 150 cm

) 100 mm

EXERCISES 15, 16 and 17

The answeN depend on the

items lised for the activities.

EXERCISE 18

Part 1.

a ) 45.72 cm i ) 9 kg

b ) 2.11 m j ) 60.96 cm

) 36 g k ) r10.16 cm

d ) 8 m2 1 ) 22,86 cm

e ) 20.32 cm m ) 0.45 kg

f ) 3.79 litres n.) 9kg

g ) 592 ml o ) 1,55 m

) 3.05 m

,Fart 2,

a ) 59.1 in. g ) 152.4 cm

b ) 2 in. 0 ) 30.5 cm

c ) 94,5 in. i ) 191 mm

d ) 47,3 in. j ) 76.2 cm

e ) 2 in, k ) 36,09 ft,

f ) 137.2 cm 1 ) 9.84 ft.

Part 3.

a ) 7.58 litres

b ) 30.48 cm by 30.48 cm

c ) 1,83 m by 1745 m

d ) 0,9 kg

e ) 2.73 m

f ) 1184m1

TESTING METRIC ABILITIES

1. C 9, D

2. B 10. A

3. A 11. B.

4. A 12, A

5. D 13, B

6. D 14. A

7. B 15. 13

8. A 16. D

THE CENTER FOR VOCATIONA; EDUCATION ';(3vErNME% orn( E tr,7 757.069/6232
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO'COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUR 5

(* Optional)

LINEAR

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cM

*Height Measure

*Metre Tape, 10 m

*Thmdle Wheel

*Area Measuring Grid

VOLUME/CAPAC1TY

*Nesting Measures, set of 5,

50 ml. 1 000 mi.

Economy Beaker, set of 6,

50 ml i 000 ml

Metric Spoon, set of 5,

1 ml . 25 ml

Dry Measure, set of 3,

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MASS

Bathroom Scale

*Kilogyam Scale

*Platform Spring Scale

5 kg Capacity

10 kg Capacity

Balance Scale with 8.piece

mass set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

THE CEVER FOR VOCATIONAL EDUCATION

The {1h. Stilt linlr.$,ty 1960 KM, A 0E1 ( olvmhut Olbu 11.110
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL

MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by "*."

A. Assorted Metric HardwareHex nuts, washers, screWs,

cotter pins, etc.

B. Drill BitsIndividual bits or sets, 1 mm to 13 mm range ,

C. Vernier CaliperPocket slide type, 120 mm range

D. MicrometerOutside micrometer caliper, 0 mm to 25 mm

range

E. Feeler Gage-13 blades, 0,05 mm to 1 mm range

F. Metre Tape-50 or 100 m tape

G. ThermometenSpecial purpose types such as a clinical

thermometer

H. ' Temperature Devices,-Indicators used for ovens, freezing/

cooling systems, etc.

I. ToolsMetric open end or box wrench sets, socket sets,

hex key sets

J. Weather DevicesRain gage, barometer, humidity, wind

velocity indicators

K. Pressure GagesTire pressure, air, oxygen, hydraulic, fuel,

etc.

L. VelocityDirect reading or vane type meter

M. Road MapState and city road maps

N. ContainenBuckets, plastic containers, etc., for mixing

and storing liquids

0. ContainersBoxes, buckets, cans, etc., for mixing and

storing dry ingredients

Most of the above items may be obtained from local industrial,

hardware, and school suppliers. Also, check with your school district's

math and science departments and/or local industries for loan of their

metric measurementdevices,

Measuring devices currently are not available Substitute devices (i.e., thermometer)

may be used to complete the measurement task.

Tools and Devices List
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REFERENCES
Al Home with Metric Measuring.' (Kit) Butterick Pub Hailing, P.O. Box 1945, Altoona,

PA 16603, 1974, 1 filmstrip (color), 1 audio castette, Teacher' , Manual (28

pages), 2 wall charts, meahring cup, gram scale, thermometer, measuring tape,

sheet of 48 individual metric adhesive labels for sewing machine throat plate,

metric equivalency chart, $75.00.

Appealing, easyto-iCse, activity.based, resource kit for secondary homemaking'

and consumer education. Focuses.on'advantages
of the metric system in sewing

and cooking. Teacher guide includes content for teacher, references, filmstrip .

questions, 18 pages af reproducible activity sheets tà faMiliarize studenta with

basic metric units in consumer and homemaking situations, and an answer sheet.

Let's Measure Metric. A Teacher's Introduction to Nettie Measurement. 'Divi

sion of Educational Redesign and Renewal, Ohio Department of Educe.

tion, 65 S. Front Street, COlumbut, OH 43215, 975, 80 pages; $1,50,

must include check to state treasurer.

Activity.oriented,introduction to the metric system designed for indepen .

dent or pup inservice education study, Introductory information about

metric measurement; reproducible exercises apply metric concepts to

common measurement situations;laboratory activitiee for individuals or

groups. Templates for making metre tape, litre box, spare Centimetre grid,

Measuring Meters, or, How to Weigh a Cold Brick with a Meter.Stick.

Metrication Institute of America, P.O. Box 236, Northfield, IL 60093,

1974, 23 min., 16 mmi sound, color; $310,00 purchase, $31.00 rental.,,
,

Film presents units for length, area, volumeand-mass, relating each WO:.

to many common objects. Screen overprints show correct use of metric

symbols and ease of metric calculations. Relationships amOng,metric ,

measures of length, area, volume, and mass are illustrated in interesting

. and unforgettable ways.

Metric Education, An Annotated'Ilibliography for Vocational, Technical and

Adult Education. Product Utilization, The Center. for Vocational Edu.

cation, The Ohio State University, Columbus, OH 43210, 1974, 1,49

iiages;

Comprehensive bibliography of instructional materials, reference mate

dais and resource list for secondary, post.secondary, teacher education,

and adult basic education. Instructional materials indexed by 15 occu. '

national clisters, types of materials, and educational level,

Metric Education, A Position Paper for Vocational, Technical and Adult Edu.

cation, Product Utilization, The Center for VocationabEducation, The

Ohio State University, Columbus, OH 43210, 197.5, 46 pages; $3,00.

Paper for teachers, curriculum deielopds, andadministrators in voca.

tional, technical and adult education, Covers issues in metric education,

the metric system, the impact of metrication on vocational and technical

education, implications of metric instruction for adult basic education,

and curriculum and instructional strategies.

Metrics for Horne (se. Opal Massey, Willow House Publishers, P:O. Box 129, Stockton,

CA 05201, 1974, 32 pages, paper, $2.50. ,

Workbook for individuals. Explanation is followed by questions and activities.

Individualized topics include: introduction; home cooking, calories, shopping

cooking utensils, appliances, sewing, fabricsand patterna, furniture, recipes, rules

for SI units and decimal multiples and submultiples, area and volume.

SI . A Metric Workbook for Teachers of Consumer and Homemaking Education,

Carole Bielefeld, compiler, Orange County Department of Education, P.O. Box

11846, Santa Ana, CA 92711, 1973, 70 pages and 35 pages of transparency

masters, $1,50, paper.

'Workbook in easyto.use format for instructors in consumer and homemaking

education at thesecondary Includes: brief history of the metric system,

transparency preeentation with narration on length, volume, and mass. Has

learnin0Y:doing exercise' WI pre4est and post.test.

METRIC SUPPLIERS

Central Instrument Company, 900 Riverside Drive, New York, NY 10092.

Draftingitiennd acales for draftIng,Ingineering,lrchitecture', conversion
tables

and slides, paters) teaching aid's, drafting templates,
,

Dick Bbck Company, P.O. B04'1207, Galesburg, IL 61401 )

Instructional quality rules, tapes, metre sticics,vubes, height meatus,

trundle Wheels; measuring cu0 and spoons, personal scales, gram/kilogram

scales, feeler and depth gages,'beaken," thermometers, kits and other aids.

INFORMATION 'SOURCES

American Home Economics Association, 20)0 Massachusetts Avenue, 141

Washington, D C 2003A

I.

Information on the metric system, reports and pamphleta. Name and

addresa of metric contact person in most states.

American National Metrietounp0, 1625 Massachusetts Avenue, N.W., Washington,

DC 20038

Charts; posters, reports and pamphlets, Metric Reporter newsletter. National

!metric coddinating council. riPresenting industiy, government, education,

professional and trade organisations.

Auociation of Home Appliance Mannfacturera, 20 North Wacker Drive, Chicago,

IL 60000.

Trade assaciation developing
product standards, the use ot meuurement

metric practices, and coordinating the metric changeovir in the appliance

industry.

National Bureau of Standards, Office of Information Activities, U.S. Department of

Commerce, Washington, D C 20234.

Free and inexpensive metric chartsand publications, also lends films and

displays,


